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1. Concept of model

In the given work we shall accept anthropocentric  point of view, according to which model of any kind is inherent only in human activity and are specific results of people understanding of environmental validity. At such approach intuitive concept of model as the image of some object which under certain conditions can replace this object, requires specification.

Let the real object has precisely certain set of properties R, and some other object (model) has other set of properties Rm. It is necessary to note, that we understand as set of properties, both real object, and model not only actually physical, chemical or other properties, but also elements of structure from which the specified objects consist of, and also links between elements of structure and dynamics of change of their conditions in time. Then it is possible to name modeling M mapping which to the given property from set R puts in conformity property from set Rm. It can be written in the following way M: R ( Rm.

The link between properties from sets R and Rm is possible to describe in more habitual terms of functional dependence. Let an element ri of set R (ri ( R), and an element rm of set Rm (rm( Rm). Then modeling M is function which on a preset value r defines value rm (rm=M [r]). Properties of a real object R should be connected to system of concepts A (conceptual essence, set of abstract objects) the person creating model. In turn, the system of concepts A should be connected and to properties of model Rm. System of concepts A name semantic model of object R. So that object Rm was a model of object R, anthropocentric approach demands obligatory presence of semantic model A. We come to necessity of existence of "a modeling triangle" (R, A, Rm).


FIG.1

For example, visual aids from the school chemical labs, where the balls connected among themselves by a wire are structural models of molecules, but only for those people who have received the certain information from area of chemistry and can imagine some properties of molecules i.e. to create semantic model of a molecule. For the others, balls with wire are subjects of uncertain design. Let us consider two possible types of models: models which are physical objects (sculptures, breadboard models etc.); models which are represented by character sets (drawings, diagrams, mathematical formulas etc.). In the first case the properties of empirical object contact system of concepts (semantic model) the relation (by attitude of a predication) P which can be considered as some display. The attitude of predication (but another) also connects semantic and physical models Properties of objects and their models often enter the name as symbols (representations). In such a way "the modeling triangle" can be written down as:
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where I - interpretation (transition from representation to the abstract contents of this representation), F - formalization transition from the abstract contents to representation). The (A, R, I) are named by information system, and abstract objects the semantic model consists of, is called the information.

2. Information model

Information model is named a model with usage of special structures of the given and logic formulas. It should be noted, that the data are named symbols admitting interpretation. Usually information models directly connect to computers, and, thus, terms "computer models" and "information models" are synonyms. The data in computers are submitted as sets of zeros and units - bytes. Every byte of such sets corresponds to one of two conditions of the certain cell of memory. This implies that the information model is a set of zeros and units. We will designate such set as Bn where n is, a number of units and zeros. "The Modeling triangle" for information model can be written in a following way:

М: R ( RM;

I: R ( A;

F: A ( Bn
In general n is a number of all cells of memory, and Bn describe a condition of all cells of memory at the certain moment of time. What are examined sets Bn? First of all, they are Boolean terms, i.e. sets of symbols constructed by certain rules. Second, each byte from a set meets a condition of the completely certain cell of memory of a computer, i.e. the cell of memory is a denotation of a byte, and set of cells of memory which conditions is described by a set, is a denotation set. Boolean term, having denotation refers to as the term. Thus, sets Bn are terms of information model, and separate bats are elementary terms. Sets Bn are not significant for the majority of users computer models since do not suppose evident interpretation. However in most cases we can proceed to other representation which becomes more evident for the user.

3. Commutating diagram

Let (A, R, I) - information system. We shall consider systems in which each information ai ( A has unequivocal representation ri ( R. Mapping to set of representations at the certain assumptions induce also mapping of the information. Let (: R ( R – mapping to set of representations then owing to higher the given assumption by unequivocal image it is established also mapping of information (’: A ( A. In this case speak, that (’ there is an abstraction (. Communication between ( and (’ it is possible to explain switching diagram:

I: R ( A

((    ((’

I: R ( A

For example, the following formulas (0.9999 …; 0!; 1) have the identical information in usual information value (i.e. are semantically equivalent) since .has matter "one". But they differ from the point of view of the reading simplicity interpretation and understanding. Their equivalence is completely unclear for people with weak mathematical preparation. In information models we also can proceed from sets Bn to other representations admitting more evident interpretation, for example to graphic representations on the screen of the monitor. Development of this approach results in concept of the interface of information model, as hardware-software complex intended for translation of sets Bn to the other understandable representations for the user. 

4. The basic scheme of communications
According to our approach any information system contains abstract objects (semantic model) and, hence, only the person can be an information system, or the person should be a component of the information system. Proceeding from this, we can not exclude the person from process of the communications and consider the communications only as data exchange in technical systems. The basic scheme of the communications the person - person is given in figure2: where IS - information system, R- representation, the AC - the abstract contents (information), LC - a liaison channel, F - formalization, and I - interpretation. Information (abstract content AC1) in IS1 is formalized in representation R1 which on a liaison channel is transferred in IS2 where acts as other representation R2 which then is interpreted in information AC2. A liaison channel we treat in a broad sense, as a set of different ways of transformation of representations that allows to include in the given scheme and transaction communication. It should be noted the peculiar features of the given scheme.


FIG.2

The information is not transferred from one IS to another. The representation of the information is transferred only. As a result of mistakes at formalization, at interpretation or by transfer on a liaison channel the information in IS1 does not coincide with the information in IS2. For correct interpretation and formalization IS1 and IS2 should use identical logic systems (for example identical languages).

5. The person - computer communication

The scheme of the communication a person - computer is given in figure3, where C - a computer, IS2 - the programmer, CP - the computer program which on beforehand entered algorithm translates one representation in another. It is necessary to note, that representations AC2 and AC3 are sets of Bn and, hence, information models AC1 and AC2 accordingly. The program also is set Bn and information model AC3 accordingly.


FIG.3

Let's note the following features of the scheme of the person – computer communication. There is no information AC in the computer and there are only representations only (sets Bn and representations of the interface). The computer is not an information system. The information system is the system person-computer. The program to transfer representations in a computer is entered in it by the programmer who is designated on the scheme as IS2. His presence during interaction a person - computer is of no necessity, so he is designated by dashed lines. It is possible to tell, that interaction a person - computer is indirect interaction a person - person. For IS1 the computer represents information model IS2. Under certain conditions IS1 can not distinguish interaction with a computer from interaction with IS2. In this case they say about "intelligence" of a computer (Turing thesis). It is possible to say in another way. During interaction under the basic scheme of the communications the person cooperates not with other person, and with information model created by other person in a liaison channel.

The offered approach allows to describe uniform positions and other models of the communications as well, in particular, logic and linguistic ones.


INFORMATION ABOUT THE AUTHOR:

Dashko Yury V. 

Ph.D., Head of Information Technologies Department, The Institute of Management, Business and Law, Rostov-on-Don, Russia, 
e-mail: dashko@iubip.ru  

Object Rm Rm





Object R





Semantic


 model A





IS2





IS1

















LС





R1





AC2





R2





AC2





F, I





F, I





IS1





C





IS2





LC1





AC1





R3





LC2





LC3





R5





AC3





R1





AC2





R4





R2





CP








